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Abstract

The structural design of automobile parts must meet certain stiffness performance. On the pre-
mise of ensuring the stiffness, lightweight design of automobile parts is also the only way of auto-
mobile structural design. The structure of the existing automobile part has any space for lightweight,
and the existing topology optimization still has an integrated design dilemma; that is, there is a
problem of data loss when the model is imported into the analysis software. In order to get a more
portable part structure, this paper models in Hyperworks and uses OptiStruct solver to optimize
the topology of key auto parts. Under the conditions of strain and volume ratio as constraints, the
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variable density method is used to find the minimum volume. The optimized volume is reduced to
55% of the original volume. At the same time, the maximum stress and maximum displacement
after optimization are also improved correspondingly, and a better optimization result is obtained,
which can provide a certain reference for the design of other automobile parts.
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Figure 1. Grid division diagram of design domain and non design domain
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Figure 2. Actual working condition diagram of automobile parts
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Figure 3. Convergence graph of topological optimization objective function
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Figure 4. Volume optimized density nephogram
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Figure 5. Model diagram after optimization
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Figure 6. Displacement nephogram before optimization
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Contour Plot 1: Model
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Figure 7. Displacement nephogram after optimization
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Figure 8. Von mises stress before optimization
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Figure 9. Von mises stress nephogram after optimization
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Figure 10. Design drawing of automobile parts after optimization
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Figure 11. Displacement nephogram after design
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Contour Plot 11
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Figure 12. Stress nephogram of model normal form after design
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